Direct evidence that two cysteines in the dopamine transporter form a disulfide bond.
We have generated a fully functional dopamine transporter (DAT) mutant (dmDATx7) with all cysteines removed except the two cysteines in extracellular loop 2 (EL2). Random mutagenesis at either or both EL2 cysteines did not produce any functional transporter mutants, suggesting that the two cysteines cannot be replaced by any other amino acids. The cysteine-specific reagent MTSEA-biotin labeled dmDATx7 only after a DTT treatment which reduces disulfide bond. Since there are no other cysteines in dmDATx7, the MTSEA-biotin labeling must be on the EL2 cysteines made available by the DTT treatment. This result provides the first direct evidence that the EL2 cysteines form a disulfide bond. Interestingly, the DTT treatment had little effect on transport activity suggesting that the disulfide bond is not necessary for the uptake function of DAT. Our results and previous results are consistent with the notion that the disulfide bond between EL2 cysteines is required for DAT biosynthesis and/or its delivery to the cell surface.